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A vegetation survey of natural grasslands was undertaken in the urban areas of Gauteng, supporting about 20% of the country's population.
Relevés were compiled in 132 sample plots placed in selected open spaces in the study area. A floristic–sociological classification revealed eight
grassland communities, represented by 59 relevés. A hierarchical classification, description and ecological interpretation of these plant
communities are presented.
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Gauteng, the smallest of the nine provinces of South Africa,
has approximately 20% (7.3 million) of the people that live in
SA (Gauteng Department of Agriculture, Conservation and
Environment, 2000) while covering an area of only 16191 km2.
It is therefore understandable that urbanisation and its
associated impacts pose some of the biggest threats to the
natural environment still present in urban areas. Kowarik (1990)
recognised human impact is as one of the most important
influences on the composition of vegetation in urban environ-
ments, including complete loss of habitats due to the
construction of residential, industrial or other developments.
Natural areas adjacent to urban areas are also impacted on by
human activities, such as trampling along footpaths and exotic
plant invasion including escapees from gardens. Management
practices such as the mowing of natural grasslands and
changing natural veld fire frequency also impact heavily on
the natural environment.
In the urban areas of European countries landscape
ecological mapping and evaluation has become an essential⁎ Corresponding author.
E-mail address: gbredenk@postino.up.ac.za (G.J. Bredenkamp).
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(Spellerberg, 1992). This assists in restricting disturbance of
areas with vulnerable habitats or species and prevents undue
fragmentation of wildlife habitat (Helliwell, 1973). Vegetation
surveys in urban areas in South Africa were until recently,
unknown. After a pioneer survey in the Durban Municipal Area
(Roberts, 1993), surveys were undertaken in urban areas of
Potchefstroom and Klerksdorp in the North–West Province
(Cilliers and Bredenkamp, 1998, 1999a,b,c, 2000; Cilliers et al.,
1998, 1999; VanWyk et al., 1997, 2000) and in Bloemfontein in
the Free State (Dingaan, 1999).
Limited vegetation studies, mostly unpublished, have been
done on small areas in urban Gauteng (Behr and Bredenkamp,
1988; Ellery, 1992, 1994; Bredenkamp, 1991, 1992, 1997a,b;
Bredenkamp and Brown, 1998a,b). Surveys of natural grassland
vegetation in the Gauteng Province, though not included in
urban areas, include those of Bredenkamp and Theron (1978,
1980) and Coetzee et al. (1993a,b, 1994, 1995). A comparison
of the results of these studies indicates that patches of natural
grassland vegetation still occur in urban Gauteng.
This paper is a description of the patches of primary
grassland vegetation of the open areas that have been
fragmented by actions of urbanisation, in the Pretoria–
Johannesburg area. This paper complements the description of
woody vegetation in the same area (Grobler et al., 2002). Thets reserved.
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primary vegetation has been replaced in urban open spaces such
as parks, gardens or roadside embankments, as defined by Trepl
(1995), Wittig (1998), and Niemelä (2000). The purpose of this
research was to study the variation in vegetation and to identify
the different communities of primary grassland patches of the
natural urban open areas of Gauteng, in order to provide
conservation authorities an aid to plan conservation actions
when land-use planning initiatives are implemented within the
urban environment.
1.1. Study area
The study area is located between 27°40′ to 28°25′ E and
25°40′ to 26°20′ S in the Gauteng Province (Fig. 1). The area
includes open spaces covered with grassland vegetation within
the cities of Pretoria, Midrand, Johannesburg and also parts of
the West Rand. Altitudes in Gauteng vary from 1081 to 1899 m
(Gauteng Department of Agriculture, Conservation and Envi-
ronment, 2000), the altitude of the study area varies between
1400 and 1800 m.
Acocks (1988) described the vegetation of the study area as
“False” Grassland of the Central variation of Bankenveld (Veld
Type 61b). Patches of woodland vegetation are found at
sheltered sites on hill slopes and rocky outcrops within this Veld
Type. Bredenkamp and Van Rooyen (1996c) described this
vegetation as the Rocky Highveld Grassland vegetation type,
which covers the largest part of the study area. A small patch of
Moist Cool Highveld Grassland (Bredenkamp and Van Rooyen,Fig. 1. Location of1996b) occurs in the southeastern corner of the study area. The
area, therefore, predominantly represents the Grassland Biome
(Rutherford and Westfall, 1986). Currently only 0.29% of Moist
Cool Highveld Grassland and 1.38% of Rocky Highveld
Grassland is conserved (BredenkampandVanRooyen, 1996b,c).
The woodland patches in the grassland biome resemble the
vegetation of the Waterberg Moist Mountain Bushveld (Bre-
denkamp and Van Rooyen, 1996d) also described by Acocks
(1988) as Sour Bushveld (20). The woodland component of the
area is further represented by the Mixed Bushveld vegetation
type (Bredenkamp and Van Rooyen, 1996a) representing the
savanna biome (also described as Sourish Mixed Bushveld by
Acocks, 1988) in the northern Magaliesberg region of the study
area. Grobler et al. (2002) described the woodland plant
communities of this area.
The mean monthly temperature in the study area is 16.8 °C
with a mean maximum of 22.6 °C and a mean minimum of
10.8 °C. The mean winter temperature in the study area is
13.8 °C and mean summer temperature, 25.6 °C (Weather
Bureau, 2000). Mean annual rainfall in Gauteng is measured at
670 mm per year (Environmentek CSIR, 1997). The geology of
the area includes the rock types dolomite, chert, quartzite,
granite, diabase, shale and andesitic lava. The most important
land type classes in this study area are Ab, Bb, Ba, and Ib. The
Ib land types are often associated with ridge areas and Ab, Ba
and Bb land types with flat, slightly undulating landscapes. The
main soil series present in the study area are Mispah and
Glenrosa which have an A horizon clay content ranging from
10% to 30% (Land Type Survey Staff, 1985, 1987a,b).the study area.
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Phytosociological table of the grassland vegetation of the urban areas of Gauteng
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Species Group A | | | | | |
Loudetia simplex        + + + | + + + + + | + A B A + + + + + | 1 + B A + + + | + + + 1 + | | |
Melinis nerviglumis 1 + | + + + + | + + + + A + + + + + + | + + + + + | + + + + + | + | + + + |
Schizagyrium sanguineum    + + 1 + | + + + | + + + + + 1 + + + + | 1 + | + A + B + | | + | +
Urelytrum agropyroides     | + + + + | + + + + + + + | + + + + + | + + + + + + | | + + |
Cymbopogon nardus + + | + + | 1 1 1 1 B + + + + + | + B B | | + | + | +
Parinari capensis       + + + | + + + 1 | + + + + | A + | + + + | | + |
Tephrosia longipes        + + | + + + | + + + + + | + + + + | + | + | + |
Pellaea calomelanos        + | + + + + | + + + + + + | + + + | | | |
Commelina africana        + + | + + | + + + + + + + | + + | | | + | +
Ancylobotrys capensis    | + + + + | + + + + + + | | | | |
Senecio oxyriifolius       + | + + + | + + + + | + | | | |
Lopholaena coriifolia | + + | + + + A | + | B | | |
Species Group B | | | | | | |
Melinis repens            + + B A | 1 + + + + + + | | | + + + | | 1 + | + +
Xerophyta retinervis      + + + + | + + + + + 1 + | + | A + | | | |
Rhynchosia monophylla     + + + | + + + + + | | | + 1 | + | + |
Asparagus suaveolens      + + + + | + + + + | | + + | + | | + |
Chaetacanthus setiger     + | + + + + + | | | | | | +
Vernonia galpinii         + | + + + + + | + + + | + + + | | + + | + + |
Kalanchoe thyrsiflora     + + | + + + + | + | | | | |
Indigofera zeyheri        + | + + + | | + | | | + + |
Species Group C | | | | | | |
Pogonarthria squarrosa    + 3 + | + | + | | | | + + | + 1
Sphenostylis angustifolia  + + + | | | + 1 | | | |
Vernonia staehelinoides   + + + | 1 | | | + | | |
Acacia caffra           1 + | + | | + | | | |
Burkea africana           + + | | | | | | |
Cryptolepis oblongifolia   + + | | | + | | | |
Lantana rugosa            + + | | | | + | | |
Acalypha villicaulis      + + | + | | | | | |
Helichrysum setosum      + + | | | + | | | |
Boophone disticha         + + | | | | | | |
Species Group D | | | | | | |
Ochna pulchra             | + + + 1 | | | | | |
Euphorbia schinzii        + | B + + + | A + | | | | |
Mundulea sericea         | A 3 B | | | | | |
Commelina erecta         | + + + | + | | | | |
Cleome maculata          + | + + + | + | | | | |
Aristida bipartita      | A B B | | | | | + + |
Anacampseros subnuda      | + + + | | | | | |
Pelargonium dolomiticum    | + + | | | | | |
Kalanchoe paniculata     | + + | | | | | |
Species Group E | | | | | | |
Andropogon schirensis     + + | | + + + + B + + + | + B A + | A 1 B + + + | + | + + + |
Alloteropsis semialata   | | + + + + + + | + + + + + + | + A + | | + A |
Monocymbium ceresiiforme  | | + + + + + | + 1 + | + + A + | | |
Hemizygia pretoriae       | | + + + | + + + + | + + | + | + |
2
2.1 2.2
2.1.1 2.1.2
1.2.2a 1.2.2b
1
1.1 1.2
1.1.1 1.1.2 1.2.1 1.2.2
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Digitaria monodactyla      + | | + + + + + | + | + + | | + |
Aristida canescens        | | + A | + | + + + | | |
Vernonia sutherlandii     | | + + + + | + + | | | + |
Species Group F | | | | | | |
Sporobolus pectinatus     | + + | + + + + + + + 1 + + + | + + | + + | | |
Aristida transvaalensis   | | B + B + B B B + + A 1 | + + + | A | | |
Crassula setulosa          | | + + + + + + + + + + | + | | | |
Rhus rigida               | | + + + + + | | | + | |
Englerophytum magalismontanum        + | | A 1 B R | + | | | |
Indigofera oxytropis       + | + | + + + A | | | | |
Cheilanthus hirta        | + | + + + + | | + | | |
Sutera caerulea          | | 1 1 + | | | | |
Nuxia congesta            | | B B 1 | | | | |
Species Group G | | | | | | |
Indigofera setiflora      | | | + + + | + + + + | | + |
Nolletia rarifolia        | | | + + + | 1 + + | | + + |
Crassula capitella     | | | + + + | + + | | + | +
Species Group H | | | | | | |
Protea caffra            + | | + 3 + | A 3 B B B + B B | 3 | | |
Species Group I | | | | | | |
Cymbopogon excavatus    + | 1 + | | | + | B A 1 1 | + + + + + + + + | 1
Striga elegans          | | | | | + | + + + + + + + | + +
Helichrysum nudifolium  | | | + + | | + + + | + + + + | + +
Cynodon dactylon       | | | | + + | + + | + + + | + + + +
Crabbea angustifolia     | + | | | | + + | + + + + + | + +
Macledium zeyheri            + + | | | + | | + | + + + + + |
Monsonia angustifolia     | + | | | | + + | | + + +
Species Group J | | | | | | |
Hermannia depressa       | | | | | + + + | + + + + + + + + |
Ipomoea crassipes        | | | + | | + + + | + + + + + + + | +
Tephrosia capensis        | | | | | + + + + | + + + | +
Vernonia natalensis       | | | | + | + + | + + + + |
Species Group K | | | | | | |
Senecio isatidius         | | | | | 1 1 + | |
Sida dregei              | | | | | + + + | + |
Solanum panduriforme      | | | | | + + + | + |
Rhus discolor             | | | | | + + + | + |
Senecio inornatus         | | + | | | + + | + |
Schistostephium crataegifolium   | | | | | + + | |
Crabbea acaulis           | | | | | + + | + |
Gnidia capensis            + | | | | | + + | + |
Crassula alba             | | | | | + + | |
Ajuga ophrydis             | | | | | + + | |
Corchorus asplenifolius | | | | | + + | |
Lipocarpha rehmannii   | | | | | + + | |
Species Group L | | | | | | |
Conyza podocephala        | | | | | | + + + + + |
Senecio affinis          | | + | + | + | | + + + + + |
Justicia anagalloides     + | | | | | + + + + + |
Species Group E
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Ledebouria ovatifolia    | + | + | | | | + + + + |
Eriosema cordatum        | | + | + | | | + + + + |
Acalypha angustata | | | | | | + + + |
Cephalaria zeyheriana     | | | | | | + + + |
Gladiolus sp.              | | | | | | + + + |
Species Group M | | | | | | |
Eragrostis gummiflua       | | + | | | | | B + A +
Aristida congesta        | | + | | | | + | + + + +
Triraphis andropogonoides | + + | | | | | | + + +
Richardia brasiliensis    | | + | | + | | + | + + +
Pollichia campestris      | | | + | | | | + +
Commelina benghalensis  | | | | | | | + +
Euphorbia striata         | | | | | | | + +
Hermannia lancifolia     | | | | | | | + +
Species Group N | | | | | | |
Themeda triandra         + + B | B + + + | + + + + + + + + + + + | + + + + + B A + | + A B + + + | 4 3 + + 3 B | A B 3 1 + A B B + 3 | + + +
Brachiaria serrata       + 1 + 1 | B + A + + | + + + + + + + 1 + | + A + + + A A + | A + A + + B | 1 + A + + A | + + + + + A + + + + | B +
Diheteropogon amplectens   + + + + | + B + A B 1 A | + + + + + + + + B + + | + + 1 + B 1 + | + + + + | + | + + + + + + + |
Trachypogon spicatus     + + | + B + 1 | + + + + + + + 1 + | B B B + + + + | A + + + + | + A A + + | 1 + + + + + + |
Bulbostylis burchellii   + + + | + + + + + | A + + 1 + + + + + | + + + + + + + | + + + + + | + + + | + + + + | + + +
Eragrostis racemosa      + + | | + + + + + + + + + | + + + + + + | + + + + + + | + + 1 + | + + + A + + + + | + + 3
Elionurus muticus         + + | + + + + + | A + + + + + + | + + + + + | + + + + | + 1 + | + + + + + + + + + | + A A
Panicum natalensis  + + | + + | + + + + + + + + + | + + + B + + | + 1 + + A + | + | + + + + | +
Tristachya leucothrix      + A | + + + + 1 + | + + + + | B + A + + + + + | + + + + | | + + + 3 + + |
Cyanotis speciosa         + | + + | + + + + + + + + + + + | + + + + | + + + | + + + + + | + + + | +
Ledebouria revoluta       + | + + + | + + + + + + | + + + + + + | + + | + + | + + + + + + + | + +
Senecio venosus            + + + + | + + + + + + | + + + + + | 1 + + + | + + + + | | + + + + | +
Heteropogon contortus     + + | + + | + + + + + | + | + + | B + + | + + + + + + + | + + +
Eragrostis chloromelas   + | B | + + + + B + B | | + + B | | + + A + + + + + + | + 1 + +
Chaetacanthus costatus    + 1 | 1 + | + + | + + + 1 | 1 + + + | + + B 3 + | + + + 1 1 | +
Pentanisia angustifolia   + | | + | 1 + + + + | + + + + | + + + | + + + + + + A + | + +
Eragrostis curvula        + | + + + | A + + + + + | B | | + + + + + | + + 1 + + B 3 | +
Nidorella hottentotica     + + + 1 | | + + | + + | + + + | + + + | + + + + A | + + 1
Hyparrhenia hirta         A | + + | + + + + + | + | | + + + A | A + 1 A + | + 1 + 3
Becium obovatum           + | | + | + + + | + + + | + + + | + + + + + + + + + | +
Setaria sphacelata       + | + A | + + + + | + | + + | + + + | 1 1 A + + B | +
Helichrysum rugulosum    A + | + + | + + | + + + | | + + + + | + A + + B 3 | +
Wahlenbergia undulata    | + + | + + | + + | + | + + + + | + + + + + | + + +
Hypoxis rigidula  + + | | M + + + | + | + | 1 | 1 + + 1 + + + + | + +
Vernonia oligocephala     + | + | | + + + + | + | + + + | + + + 1 B + |
Aloe greatheadii var. davyana + + + | 1 + + | + + | + + + + | + + | | + + |
Thesium utile            | + | + | + + + + + | + | + | + + + + + + |
Acalypha angustata      + | | + + + + | 1 | + + | + | + + + + + + |
Pearsonia sessilifolia    | + + | + + + + | + + | | + | + + + + |
Ipomoea ommanyi            | | + + + + | + | + | | + + + + + + + |
Gerbera viridifolia      | | + + + | + + | + + | + + | + + + + |
Tagetes minuta            | | + + + + | + + | + + | + | + + + |
Seriphium plumosum | | + + + | + | + | | + + + + + | B A
Helichrysum coriaceum     | | + | | + + + + | + | + + + + + |
Felicia muricata        | | + + | + | + + + | + | + + + | +
Scabiosa columbaria       | | + + | + | | + | + + + + + | +
Indigofera hedyantha      + + + | | | + + | | + A + | |
Species Group L
Verbena bonariensis       | | | | | | + + + + |
Aster harveyanus           | | | | + | + | + + + + |
Ledebouria marginata      | | | | | | + + + + | +
| | | | | | |
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The open spaces within the study area were identified and
delineated using 1:50000 aerial photographs. Relatively
homogeneous areas as observed on the aerial photographs
within the open spaces were subsequently delineated. The
sampling plots were allocated to each of these relatively
homogeneous areas within the delineated natural open spaces.
A total of 59 sample plots were located within the natural
grassland in the open spaces. Plot sizes of 200 m2 were used in
accordance with Bredenkamp and Theron (1978).
Total floristic composition was noted for every sample plot
and the cover/abundance for each species was estimated
according to the Braun Blanquet cover-abundance scale
(Mueller-Dombois and Ellenberg, 1974; Werger, 1974).
Environmental data included slope inclination measured in
degrees, topography including hills, slopes and crests, aspect
(north, south, west, east and aspects in between) and disturbance
factors such as exotic vegetation, trampling and erosion.
Information on geology, land type, soil series, and clay content
were obtained from Land type Survey Staff (1985, 1987a,b).
The environmental data were not used in the analysis, though
were used in the description of the plant communities identified.
The computer programme TURBOVEG (Hennekens,
1996a) and the TWINSPAN classification program (Hill,
1979) were used for the capture, analysis and presentation of
phytosociological data. Further refinement was achieved by
repositioning of species and relevés (Werger, 1974) using
MEGATAB (Hennekens, 1996b), a visual editor for phytoso-
ciological tables.
Plant communities are recognised by using diagnostic species
as defined byWesthoff and Van derMaarel (1978). Species were
considered to be diagnostic if they were present in at least 20% of
the relevés of the particular plant community they characterize,
while they were absent or less constantly present in the other
communities. Here the following criteria were used:
Species were considered as diagnostic for a particular
community if they were present with a constancy of:
≥70% and with a constancy of ≤35% in other communities
≥50% and with a constancy of ≤25% in other communities
≥20% and with a constancy of ≤13% in other communities
In exceptional cases, when a species occurred only once or
twice in other communities, represented by 4 or more relevés,
then a constancy of ≤50% was permitted. Species not
considered as diagnostic and occurring in ≤10% of all relevés
were omitted from the phytosociological table (Table 1).
Names of taxa are in accordance with Germishuizen and
Meyer (2003). For the purposes of this study, Aloe greatheadii
var. davyana and Aloe zebrina were considered as one species
and referred to as A. greatheadii var. davyana.
3. Results
The grasslands of the entire study area are characterized by
a mixture of grass species. General species present in thesegrasslands are listed under Species Group N (Table 1). The
bunch grasses Themeda triandra, Brachiaria serrata, Diheter-
opogon amplectens, Trachypogon spicatus, Eragrostis race-
mosa, Elionurus muticus, Panicum natalensis, Tristachya
leucothrix, Heteropogon contortus, Eragrostis chloromelas,
Eragrostis curvula, Hyparrhenia hirta and Setaria sphacelata
are often present as a mixture with one or more of these
species locally prominent, depending on habitat conditions and
degree of disturbance.
A variety of herbaceous forbs or semi-woody dwarf shrubs
is often present in these grasslands. These include the
xerophytic sedge Bulbostylis burchellii, the succulents Cya-
notis speciosa and A. greatheadii var. davyana, the geophytes
Ledebouria revoluta and Hypoxis rigidula, the asteraceous
forbs Senecio venosus, Nidorella hotentotica, Helichrysum
rugulosum, Vernonia oligocephala, Gerbera viridifolia and
Helichrysum coriaceum, the exotic annual weed Tagetes
minuta, the encroacher dwarf shrub Seriphium plumosum
and a variety of other forbs including Chaetacanthus costatus,
Pentanisia angustifolia, Becium obovatum, Wahlenbergia
caledonica, Scabiosa columbaria, Acalypha angustata, Pear-
sonia sessilifolia, Ipomoea ommaneyi, Thesium utile, Indigo-
fera hydyantha and Felicia muricata.
Two major plant communities were identified, namely the
Loudetia simplex–Melinis nerviglumis Major Grassland and
the Cymbopogon excavatus–T. triandra Major Grassland.
The L. simplex–M. nerviglumis Major Grassland is
represented by plant communities that are mainly associated
with shallow lithosols on rocky quartzite, dolomite or chert
ridges and hills of the Ib land type. This grassland represents
typical Rocky Highveld Grassland (Bredenkamp and Van
Rooyen, 1996c) and in the Acocks (1988) classification,
typical Bankenveld grassland. Scattered tree or bush-clump
communities may occur in this grassland (Grobler et al.,
2002).
The plant communities of the C. excavatus–T. triandraMajor
Grassland, are on the contrary, generally associated with lower
lying and flatter undulating plains of the Bb land type where the
soils are deeper and often not-rocky. This grassland represents
typical Moist Cool Highveld Grassland (Bredenkamp and Van
Rooyen, 1996b) and typical Cymbopogon–Themeda Veld
(Acocks, 1988).
4. Classification
Eight plant communities were identified within the two
Major Grassland types (Table 1). The hierarchical classification
of these communities is as follows:
1. L. simplex–M. nerviglumis Major Grassland Community
1.1 Melinis repens–D. amplectens Grassland Community
1.1.1 Pogonarthria squarrosa–M. repens Grassland Sub-
Community
1.1.2 Ochna pulchra–Ancylobotrys capensis Grassland Sub-
Community
1.2 Andropogon schirensis–Monocymbium ceresiiforme
Grassland Community
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Sub-Community
1.2.2 A. schirensis–P. angustifolia Grassland Sub-Community
1.2.2(a) Protea caffra variant
2. C. excavatus–T. triandra Major Grassland Community
2.1 Hermannia depressa–T. triandra Grassland Community
2.1.1 Senecio isatideus–T. triandra Grassland Sub-Community
2.1.2 H. rigidula–T. triandra Grassland Sub-Community
2.2 Eragrostis gummiflua–H. hirta Grassland Community
5. Vegetation description
1. L. simplex–M. nerviglumis Major Grassland Community
The L. simplex–M. nerviglumisMajor Grassland is found on
shallow soils of rocky crests and slopes (average slope of 14°),
of higher lying, quartzite, dolomite or chert ridges and hills, on a
variety of aspects. These areas mostly represent the Ib land type,
where the predominant soil series are Mispah and Glenrosa with
a clay content ranging between 10% and 30%. The Ib land type
generally indicates a very high surface rock cover and a lack of
soil (Land Type Survey Staff, 1985, 1987a,b).
The vegetation typically has a mixture of grass species of
which the bunch grasses T. spicatus, D. amplectens, T.
leucothrix, M. nerviglumis, P. natalense, L. simplex and
Schizachyrium sanguineum are locally prominent. One or
more of these grass species may be prominent in local patches.
These patches occur scattered throughout the distribution range
of this major plant community.
This major community is characterized by Species Group A
(Table 1). The diagnostic species are mostly the bunch grasses
L. simplex, M. nerviglumis, S. sanguineum, Urelytrum
agropyroides, and C. nardus. These grasses are classified as
Increaser 1 species (Trollope et al., 1990), indicating the sour
and under-utilized (grazing) nature of this vegetation (Van
Oudshoorn, 1999). The shrubby A. capensis and Lopholaena
coriifolia, the suffrutex Parinari capensis and the forbs
Tephrosia longipes, Commelina africana and Senecio oxyrii-
folius and the xerophytic fern Pellaea calomelanos are also
diagnostic species. This major plant community is rich in plant
species — an average of 43 plant species was recorded per
200 m2.
The E. racemosa–Digitaria monodactyla Grassland Com-
munities described by Bredenkamp and Theron (1978) as well
as the T. triandra–P. natalense Sub-Community described by
Deutschländer and Bredenkamp (1999) show resemblance to
this community. The L. simplex–M. nerviglumis Major
Grassland Community further shows resemblance to the Bewsia
biflora–Digitaria brazzae Grassland (Coetzee et al., 1995). The
species composition indicates that this vegetation is typical
Bankenveld (Acocks, 1988) or Rocky Highveld Grassland
(Bredenkamp and Van Rooyen, 1996c). The north-facing
grassland vegetation community of the Fort Klapperkop area
in Pretoria (Bredenkamp, 1997b) shows some floristic similar-
ity to plant community 1 and 1.1 below, although the grassland
of south-facing slopes (Bredenkamp, 1997b) does not show any
resemblance to the grassland communities identified in this
study. Bredenkamp and Brown (1998a,b) described vegetationto the west and north of Johannesburg with a floristic
resemblance to this major grassland community.
This major grassland is represented by two communities:
1.1 M. repens–D. amplectens Grassland Community
This community is located at 1300–1500 m above sea level,
on the crests or moderately steep slopes of rocky ridges, mostly
on the warmer aspects, in the Pretoria area. It was mostly
recorded in land type Ib and to a lesser extent in land type Ba,
indicating shallow soil, with relatively low clay content of 12–
25%. This vegetation, although being predominantly grassland
on exposed, cooler, higher lying crests or upper slopes, tends to
merge into the woodland/savanna communities found in the
more sheltered, lower lying and warmer valley-slopes (Grobler
et al., 2002). The vegetation of this community can therefore be
considered as a transitional type between the grassland and
savanna biomes.
This grassland community is characterized by Species
Group B (Table 1). The species that are diagnostic include
Xerophyta retinervis and Asparagus suaveolens, the annual
pioneer grass M. repens and the forbs, Rhynchosia mono-
phylla, Chaetacanthus setiger, Vernonia galpinii and Indigo-
fera zeyheri and the succulent Kalanchoe thyrsiflora. The
bunch grasses L. simplex, M. repens, D. amplectens, T.
triandra, T. spicatus and T. leucothrix dominate this grassland.
A great variety of forb species are present, though these are
seldom dominant. Very conspicuous, however, is the fibrous
monocotyledonous xerophytic X. retinervis, which is found
scattered throughout the distribution range of this community.
Small, stunted trees and shrubs may also be present. This
community is rich in species, with an average of 45 species
recorded per 200 m2.
Two sub-communities were recognised:
1.1.1 P. squarrosa–M. repens Grassland Sub-Community
Within the general habitat described for plant communities 1
and 1.1, this sub-community was found in the northern
(warmer) part of the study area, on shallow to moderately
steep, north and west-facing warmer slopes on rocky ridges
within land type Ib.
This sub-community is characterized by Species Group C
(Table 1). The species that are diagnostic are the trees, Acacia
caffra and Burkea africana, the shrubby Cryptolepis oblongi-
folia, Vernonia staehelinoides and Lantana rugosa, the grass P.
squarrosa, the forbs Sphenostylis angustifolia, Helichrysum
setosum, Acalypha villicaulis and the geophyte Boophone
disticha. The species that dominate this sub-community are the
grasses S. sanguineum, M. repens, P. squarrosa, B. serrata
and D. amplectens. X. retinervis and the forbs S. venosus and N.
hottentotica are conspicuously present in most stands of this
sub-community. Very conspicuous are the scattered small,
stunted trees A. caffra and B. africana and the shrubby A.
suaveolens that occur throughout this grassland sub-communi-
ty, indicating affinity to the savanna vegetation to the north.
The average number of species recorded in this plant
community per 200 m2 is 51.
1.1.2 O. pulchra–A. capensis Grassland Sub-Community
Within the general habitat described for plant communities 1
and 1.1, this sub-community was mainly found in the Ba but
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of ridges and hills.
This sub-community is characterized by Species Group D
(Table 1). The species that are diagnostic are the trees O.
pulchra and Mundulea sericea, the grass Aristida bipartita, the
succulents Euphorbia schinzii, Anacampseros subnuda and
Kalanchoe paniculata, and the forbs Commelina erecta,
Cleome maculata and Pelargonium dolomiticum. The species
that are prominent within this plant community include the
grasses D. amplectens, T. leucothrix, T. triandra and M. repens.
As in the case of the P. squarrosa–M. repens Grassland Sub-
Community, are small, scattered trees and shrubs conspicuously
present. X. retinervis is also very conspicuous in this sub-
community. The average number of species recorded in this
plant community per 200 m2 is 43.
1.2 A. schirensis–M. ceresiiforme Grassland Community
This community is found on cooler high altitude (1500–
1800 m) rocky outcrops on gradual to steep slopes, mostly on
cooler aspects. The presence of P. caffra indicates an affinity
with the Drakensberg Highveld Sourveld (Sourveld) vegetation
(Acocks, 1988). This plant community was predominantly
recorded in the Ib land type, which indicates rocky areas and a
lack of soil.
This vegetation is characterized by SpeciesGroupE (Table 1),
with the grasses A. schirensis, M. ceresiiforme, Alloteropsis
semialata,D. monodactyla andAristida canescens, and the forbs
Hemizygia pretoriae and Vernonia sutherlandii as the most
prominent diagnostic species. As in the case of theM. repens–D.
amplectens Grassland Community, this grassland is also
dominated by a variety of grass species of which one or more
may attain local dominance. The general grass species that may
dominate locally in patches are L. simplex, M. nerviglumis, P.
natalensis, S. sanguineum, A. schirensis, M. ceresiiforme, A.
semialata, T. triandra, B. serrata,D. amplectens and T. spicatus.
The average number of species recorded per 200 m2 is 55.
1.2.1 A. transvaalensis–C. nardus Grassland Sub-
Community
This sub-community is found at high altitudes on very rocky
gradual to steep slopes (e.g. up to 35° on hills in the Bill
Steward Nature Reserve) of ridges and hills in the Johannesburg
and Krugersdorp areas. As this vegetation may be present on all
aspects (less so on cooler slopes), the warmer north-facing
aspects may have scattered individuals of shrubs or small trees.
This plant community was predominantly recorded in the Ib
land type, indicating the rocky nature and the lack of soil.
This vegetation is characterized by SpeciesGroup F (Table 1).
Diagnostic grass species include the dominant A. transvaa-
lensis and also Sporobolus pectinatus. In addition to these
diagnostic grass species, some other prominent diagnostic
species are the succulent Crassula setulosa, the forbs, Sutera
caerulea and Indigofera oxytropis and the xerophytic fern
Cheilanthes hirta, the shrubs Rhus rigida, Englerophytum
magalismontanum and Nuxia congesta. All of these species
indicate the very rocky habitat of this sub-community. Within
the mixture of prominent grass species in the A. schirensis–M.
ceresiiforme Grassland Community, the grasses S. pectinatus,
C. nardus and A. transvaalensis are dominant and also dia-gnostic, indicating the very rocky nature of the habitat. The
average number of species recorded in this plant community
per 200 m2 is 44.
The Landolphia capensis–A. transvaalensis rock sheet
community that Bredenkamp (1991) described from the
Rietfontein Nature Reserve compares well with this community
and the Canthium gilfillanii–A. transvaalensis–C. marginatus
savanna communities identified by Bredenkamp and Theron
(1978) further coincide with this community.
1.2.2 A. schirensis –P. angustifolia Grassland Sub-
Community
This sub-community is mainly found on steep slopes of
ridges and rocky hills on southern to western and northeastern
slopes in Johannesburg and south of Pretoria. This vegetation is
restricted to steep slopes (37°) on rocky slopes of ridges and
hills. This plant community was predominantly recorded in the
IB land type, indicating the rocky nature and the lack of soil.
The typical soil series of these land types are Mispah, Platt,
Trevanian, Glenrosa and Robmore, all having clay contents of
10–20%.
This vegetation is characterized by SpeciesGroupG (Table 1).
The species that are diagnostic of this plant community are the
forbs Crassula capitella, Indigofera setiflora, and Nolletia
rarifolia. None of the diagnostic species are prominent. The
species that dominate the plant community are the grasses P.
natalensis, L. simplex, M. nerviglume, S. sanguineum, U.
agropyroides, typical of the L. simplex–M. nerviglume Major
Grassland Community, and also A. schirensis, A. semialata and
M. cereciiforme of the A. schirensis–M. cereciiforme Grassland
Community, while the more widely distributed B. serrata, T.
spicatus, T. triandra, E. racemosa, D. amplectens and T.
leucothrix are also abundant. The average number of species
recorded in this plant community per 200 m2 is 40.
1.2.2(a) P. caffra variant
The habitat of this Variant is similar to that of the A.
schirensis–P. angustifolia Grassland Sub-Community and is
restricted to south-facing slopes in the Pretoria area on southern
and north-eastern slopes in the Johannesburg and Krugersdorp
areas.
The vegetation of this variant is very similar to that of the
sub-community, though the prominent presence of P. caffra
(Species Group H, Table 1) is diagnostic. The occurrence of P.
caffra indicates an affinity with Drakensberg vegetation, and
therefore some affinity to the Afro-montane phytochorion. The
average number of species recorded in this plant community per
200 m2 is 41.
The Proteo caffrae–Acacietum caffrae described by Bezui-
denhout et al. (1994) shows resemblence to this community.
Bredenkamp (1991) identified the P. caffra–M. nerviglume
savanna in the Rietfontein Nature Reserve, which shows some
similarity to this sub-community. Bredenkamp and Brown
(1998a,b) reported the presence of Protea dominated plant
communities in the Greater Johannesburg Metropolitan Area,
and Behr and Bredenkamp (1988) described P. caffra-
dominated plant communities in the Walter Sisulu National
Botanic Garden, which show high resemblance to this plant
community. Coetzee et al. (1993a,b) found that in the northern
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higher latitudes (further south) and higher altitudes, above
1450 m, where it is cooler, Protea-dominated communities
occur high up on north-facing slopes.
2. C. excavatus–T. triandra Major Grassland Community
The plant communities of the C. excavatus–T. triandra
Major Grassland are generally associated with relatively lower
lying but still high altitude and flatter undulating plains of
the Bb land type and the soils are deeper and not-rocky. It is
sometimes also found on other land types (e.g. Ab), though
always locally on deeper soils. This vegetation is mainly found
on average slopes of 0–5° on Glenrosa, Klipfontein and
Sandvlei soil series and is mainly found in Midrand and in the
southern parts of the study area and to a lesser extent in the
northern parts of the Pretoria area.
This major community is characterized by Species Group I
(Table 1). The species that are diagnostic of this plant community
are the grasses C. excavatus and Cynodon dactylon and the forbs
Helichrysum nudifolium, Striga elegans, Crabbea angustifolia,
Macledium zeyheri and Monsonia angustifolia. This grassland
represents typical Moist Cool Highveld Grassland (Bredenkamp
and Van Rooyen, 1996b) and typical Cymbopogon–Themeda
Veld (Acocks, 1988). No tree communities occur in this
grassland. The species that are prominent locally are the grasses
T. triandra, E. muticus, E. racemosa, H. contortus, B. serrata, H.
hirta and E. chloromelas. The average number of species
recorded in this plant community per 200 m2 is 43.
The C. excavatus–T. triandra Major Grassland Community,
found on the Ba land type, shows much resemblance with theH.
rugulosum–Conyza podocephala Grassland (Coetzee et al.,
1995), especially with the T. triandra–L. revoluta grassland
community and its sub-communities. Bredenkamp and Brown
(1998a,b) described vegetation to the west and north of
Johannesburg with a resemblance to this vegetation unit.
Two communities are recognised within this major grassland:
2.1 H. depressa–T. triandra Grassland Community
This community is found on gradual slopes of all aspects, in
leached areas, at the foot of ridges and hills and on high altitude
plateaus. This vegetation occurred in a variety of land types
(e.g. Ab) but was specifically recorded from deeper clay soils of
the Bb land type.
The prominent species are similar to those of the C.
excavatus–T. triandra Major Community, with T. triandra
overwhelmingly prominent, matching the good condition and
climax state of this vegetation. This community is characterized
by Species Group J (Table 1). The species that are diagnostic are
the forbs H. depressa, Ipomoea crassipes, T. capensis and
Vernonia natalensis. The average number of species recorded in
this plant community per 200 m2 is 43.
Bredenkamp and Brown (1998a,b) described vegetation to
the west and north of Johannesburg with some resemblance to
this community.
Two sub-communities were recognised:
2.1.1 S. isatideus–T. triandra Grassland Sub-Community
This plant community has a limited distribution in the
Pretoria and Johannesburg areas, often on high altitude, where
deeper soils occur on the rocky plateaus. It is found on flatterrain or gradual south- to west-facing slopes. It was recorded
in predominantly the Ib and Ab land types, at local patches
where the soil is deeper than at the surrounding rocky areas.
This vegetation is characterized by Species Group K (Table 1),
which includes many species. The most conspicuous diagnostic
species are the forbs S. isatideus, Schistotephium crataegifolium,
Ajuga ophrydis, Senecio inornatus, Crabbea acaulis, Corchorus
asplenifolius, Sida dregei, the sedge Lipocarpha rehmannii and
the shrublets Gnidia capitata and Solanum panduriforme, the
succulentCrassula alba and the dwarf shrubRhus discolor. Many
of these species are typically found at higher altitudes and indicate
a Drakensberg affinity (Bredenkamp and Brown, 2003). The
species that dominate the plant community are the grasses T.
triandra, B. serrata, H. hirta, and T. spicatus. The average num-
ber of species recorded in this plant community per 200 m2 is 40.
2.1.2 H. rigidula–T. triandra Grassland
This plant community was found on lower lying gradual
slopes throughout the study area on a variety of aspects. A low
clay content of soil is associated with this plant community. This
plant community was recorded in a variety of land types and
specifically in Bb.
This vegetation is characterized by SpeciesGroupL (Table 1).
Diagnostic species include the forbs C. podocephala, Senecio
affinis, Justicia anagalloides, Verbena bonariensis, Aster
harveyanus, Eriosema cordatum, A. angustata and Cephalaria
zeyheriana, and the geophytes Ledebouria marginata, L.
ovatifolia and Gladiolus sp. Species that dominate this plant
community are the grasses T. triandra, B. serrata, E. chlor-
omelas, C. excavatus, E. muticus and E. racemosa as well as the
forbH. depressa. The average number of species recorded in this
plant community per 200 m2 is 45.
The E. racemosa–Digitaria tricholaenoidesGrassland and T.
triandra–Ledebouria ovatifoliaGrassland described by Coetzee
et al. (1995) show resemblance to this community. Bredenkamp
and Brown (1998a,b) described vegetation to the west and north
of Johannesburg with resemblance to this community.
2.2 E. gummiflua–H. hirta Grassland Community
This plant community has a limited distribution throughout
the study area and is restricted to moist drainage lines, bottom-
land areas or areas marginal to wetlands. It is further also found
on disturbed, overgrazed or previously ploughed areas. It was
recorded in the Bb land type, especially in the Centurion,
Midrand and Edenvale areas. High clay content is characteristic
of the soils associated with this plant community.
The species that dominates this plant community are the
grasses Hypharrhenia hirta, E. racemosa, E. muticus, E.
choloromelas, the forb N. hottentotica and the shrub S.
plumosum. This vegetation is characterized by Species Group
M (Table 1). The diagnostic species are the grasses E.
gummiflua, Aristida congesta, Triraphis andropogonoides, the
forbs Commelina benghalensis, Euphorbia striata, Hermannia
lancifolia, the alien Richardia brasiliensis, and the shrubby
Pollichia campestris. The average number of species recorded
in this plant community per 200 m2 is 40.
The E. curvula–C. dactylon Grassland (Bredenkamp, 1992)
from the Lonehill Nature Reserve in Sandton is floristically very
similar to this community. Bredenkamp and Brown (1998a,b)
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indicating resemblance to this community.
6. Discussion
The criterion used to identify diagnostic species was found
very useful to compile species groups consisting of quantitatively
defined, reliable diagnostic species. This criterion is generally
stricter than that proposed byWesthoff andVan derMaarel (1978)
to define various categories of character species.
Ellery (1992, 1994) described the vegetation on the Melville
Koppies Nature Reserve and adjoining areas. No clear compar-
ison could be drawn between the grassland communities iden-
tified by Ellery (1992, 1994) on the Melville Koppies Nature
Reserve and the grassland communities identified in this study. It
seems that the Melville Koppies have a unique vegetation,
conserved in this nature reserve.
The common species of the E. racemosa–D. monodactyla
Grassland community described by Bredenkamp and Theron
(1978) coincides well with the common species recorded for the
grassland species of this study as presented in Table 1 under
Species Group N. Similarly, the Euclea crispa–Rhoicissus
tridentata Savanna communities and T. spicatus–T. triandra
Grassland Communities described by Bredenkamp and Theron
(1980) coincide with the communities of this study. No clear
comparison could however be drawn between specific sub-
communities of Bredenkamp and Theron (1980) and the
communities identified for this study. The sub-communities
described by Bredenkamp and Theron (1980) were local
variations detected in a detailed study of the Suikerbosrand
Nature Reserve, whereas this current study concentrated on
regional vegetation, not concentrating on such fine detail. The
species of the Ruimsig Entomological Reserve as described
by Deutschländer and Bredenkamp (1999) show resemblance to
the common species of this study. The T. triandra–P. natalense
Sub-Community has similarities with the L. simplex–M.
nerviglumis Major Grassland Community of this study and
the H. hirta Grassland has similarities with the C. excavatus–T.
triandra Major Grassland Community of this study.
Thus the identification, classification and description of
these plant communities are considered important for
development planning and for the continued conservation of
natural open spaces in the urban environment. The results of
this study could assist in guiding development in future open
spaces in a constantly expanding urban environment.
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